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Study of Nano-Stereolithography Using Evanescent Light (2nd report)

- Photofabrication of Fine Lattice Structures Using Standing Evanescent Light -

Yusuke KAJIHARA, Yuichi INAZUKI, Satoru TAKAHASHI and Kiyoshi TAKAMASU

Micro-fabrication technologies have recently developed dramatically and fabrication methods have become much-needed
with which devices on the order of micrometer can be fabricated precisely. In particular, methods of fabricating MEMS and
microscopic optical devices as typified by a photonic crystal are in huge demand. In this study, we propose a novel
stereolithography method using evanescent light instead of propagating light to realize a 100-nanometer resolution. With
this method, we intend to establish the nano-stereolithography with higher accuracy and flexibility. In the second report, we
performed the fabrication of in-plane lattice structures, which is strongly required as diffraction grating, diffractive optics,

photonic crystals, etc. Theoretical and experimental analyses suggest that the proposed stereolithography method using

evanescent light has a potential to fabricate micro three-dimensional objects with a resolution of sub-micrometer.
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Fig.2 Schematic diagram of nano-stereolithography using evanescent
light
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3. FEEI/NRYEY MRFHIEHEER

31 BNARMLUXERWVE=FEI/ AR YLD M
EET ARy &2 FEHEERICER SN 2 EARN 2
B, EICUTD22oTHS.
1) BRERISEETIC, BBEBES L EEKY v F,
TROBOL PEMIMICESEDIZ ERARTHD
2) BHBESACBIBELBARLREDA VT ok ABE
NAREZR, BEMEEL LTolELETS
IS DOEAMRES ERT 5720, EREEHEE LT, —iR%
Y ZL0RO Y ICER DL v X EAT 5.
EROE LY XE2EHA L, 3RTHAROEAR %
B 6IZRT 9 Lo X, f=—TarFAN, HA—
HIRAZIFRBFREOLOEFALT 1 2 OERHEEE L
THY. AL AAHFEIZB N T 2 20— % EZEH
WAF EHTZHE, LEatLr A0OESERE, n 2N
—H7ADEFREBL &,

.f;8in0 = /%% +)* ®
DOBBRBRVIIODT, 6, ¢, x, y DEBMFEHIRMLE,ND
s ¢ B n:;o (9)

L3, WX, ANEEICBIAANE—LNME x &y
EEUICRETHLICL-T, AHAGHMAS T2
DHLEMBEEEI Ly F2MI L CHIET I N TE
5. Flox, yEE{LIETYH, 0L gBELT BT, R
T OB EERE L OB B IZE M.

SHIC, BRARERIIPL L AOELEITR>TNE I E
1o, =AY MEERRAMNB LY X%, ERERFIE
REMBEOBERAIHL v XL LTRIATE, BoMEET
DA T RABENFRELRS.

3.2 FHEI/NRvEY MREHIEHEEOHE

FEOHH L X EA L EET AR v bR
HEBOEARZR 712, FREBOBAHEAIOCEES
B 8 oY, BXRFRFOESERER & OERIIKFPITR
TEY THB.

HRCEEER L —, HE : 488nm)H» 5 E)hN - B — Ak
N —, EHEEBXONTZOBE—LZXFY v X 112LD
FEISH, VX 13 KTREZBTOhEZDL, BELD
DRV EBBEBL TV X4 ICARNTS. LU X4 2@BL
EOBIXEWZabe—L Yy M OETRBREEDDD,
ML X AHT 5.

*L o AAHNEREICRO T, E—22EREctE 72y b
SETAF &S, BEOREESTA 78y F&®UE, L
o ZORHAEFE (HEEYEE) IS8V CEREHRIENER S h,

936 BEBIZFR:IE V0l.73 No.8 2007

Photosensitive resin
(n=1.51)

Cover glass (n=1.78)

Standing evanescent light

Immersion oil (n=1.78)| M%< 3N\ ..

High power objective

(NA=1.65) I
@ :angle of incidence
| | ¢ :angle of opposition
Entrance pupil

Distance from the center Incident beam
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Fig.7 Schematic diagram of the nano-stereolithography system using standing
evanescent light
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Table.1 Pitches and cured resin thicknesses of lattice structures

Sample Pitch 4 Thickness
A 68° 450nm
E— 530nm
B 64° 580nm
C 68° 310nm
410nm
D 64° 460nm
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